: FT-IR spectra of CO adsorbed on 1wt% Ru/TiO 2 (M Im , 0 M HCl). (a) Spectra measured after stepwise adsorption from 10 -6 to 8 mbar at 87 K. (b) Spectra measured during stepwise desorption from 8 to 10 -6 mbar at 87 K. (c) Spectra measured during CO temperature programmed desorption at 10 -6 mbar. At a low CO pressure of 0.002 mbar, a feature at 2075 cm -1 with a shoulder at 2040 cm -1 developed, which could be assigned to Ru + -CO (L), and Ru 0 -CO (L) species, respectively. 7-10 In addition, a broad peak was seen centered ~1880 cm -1 for all the Ru-containing samples as a result of Ru 4+ =O overtone species. 10, 11 With further increase of the CO pressure to 0.04 mbar, a band at 2128 cm -1 and a low-frequency 'tail' at ca. 2000-1950 cm -1 appeared simultaneously, attributed to two differently adsorbed CO species on oxidized Ru species, multi-coordinated Ru n+ -(CO) x (x > 2) (L) and Ru n+ -(CO) (L) respectively. 8, 12, 13 In particular, the Ru + -CO(L) band at 2075 cm -1 has a higher intensity than the Ru 0 -CO(L) band at 2040 cm -1 at 87 K. This together with the evidence for a shorter distance of Ru-O species of 1.96 Å in XAFS, and the electron transfer from Ru to TiO 2 seen by XPS, suggests a strong support metal interaction. Supplementary Table 1 catalysts. Due to overlap of the Au 4f 5/2 and Pd 4s peaks, only the Au 4f 7/2 signal could be used to assess the electronic properties of Au; the Pd 3d 3/2 signals were used to study the electronic properties of Pd, as the Pd 3d 5/2 and Au 4d 5/2 peaks overlapped. The C 1s signal (an artefact from the sample holder) was used as an internal reference.
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